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ABSTRACT 



The increasing cost of manpower in the United States Navy has generated a 
new initiative identified as Smart Ship. Smart Ship, or the uses of technology for 
manpower reduction, challenges the culture, tradition and policies of the Navy. 

The life cycle cost for surface combatants can be reduced following the guidelines 
of Smart Ship. However, limited analysis has been conducted into the material 
readiness cost associated with reduced manning. It was the goal of this thesis to 
concentrate on the cost and benefits of Smart Ship. A maximum savings of 0.54 
percent of the total budget for the Department of the Navy is possible, using FY 
1996 dollars. Through analysis conducted in the study, the current initiative of 
reducing manpower costs has been determined to be risky and imprudent. 
Nevertheless, the United States Navy should pursue Smart Ship to enhance combat 
effectiveness and quality of life, thereby increasing fleet readiness, morale, 
productivity and retention. These factors will far outweigh any dollar savings 
from Smart Ship. 
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I. INTRODUCTION 



A. PROBLEM 

Admiral Bradley Fiske wrote, “The question of how great a navy any country 
needs depends, not on the size, but on the policies of that country, and on the navies of 
the country ’s that may oppose those policies. ” [Ref. 1 :p. 114]. Today’s shrinking 
defense budget dictates a policy of reduced operating cost while maintaining mission 
readiness. 

The Department of the Navy (DoN) budget for FY 97 is $75,645 billion, a 
decrease of 4.6 percent from FY 96, (see Table 1, Appendix A and B). This includes a 
$730 million decrease in the DoN Military Personnel budget for active Naval personnel, 
(MPN). However, it has been the single largest appropriation to increase in size as a 
percentage of the total budget. The military personnel budget for active Naval personnel 
is now 22.4 percent of the total DoN Budget for FY 97. This represents a 0.9 percent 



Table 1. Budget Summary by Appropriation for Military Personnel, Navy, and Operation 
and Maintenance, Navy for FY95-FY97. 



Appropriation 


FY95 


FY96 


FY97 


Military' Personnel, Navy 


17,751.8 


17,021.5 


16,943.0 


Operation and Maintenance, Navy 


22,094.6 


21,359.0 


20,196.2 


TOTAL BUDGET 


80,417.7 


79,252.3 


75,645.0 



Source: Derived from data provided by “Highlights of the Department of the Navy FY 1997 budget” 
Note: Figures are in millions of dollars. 
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increase from FY 96, and a 5.7 increase from FY 85's active Naval personnel budget, the 
peak of American military power during the Cold War, [Ref. 2:p. 1], As the DoN budget 
continues to shrink, the manpower cost will most likely continue to grow as a percentage 
of the total budget and overwhelm other appropriations, see Figure 1. 



DoN Personnel Pay as a Percentage of DoN Budget 
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Figure 1. Active Naval personnel pay as a percent of total Department of the Navy 
budget 
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Many organizations, including the Department of Defense (DoD), over 
optimistically expected the draw-down to be over after the objectives of the bottom up 
review (BUR) 1993, were met. BUR called for 346 active ships and some 406,000 
personnel for the United States Navy by FY 99. During FY 97, DoN will obtain these 
numbers. Meanwhile, the momentum of defense cuts have been so powerful it is predicted 
by FY 99 there will only be 290 ships and fewer than 400,000 Navy personnel [Ref. 2:p. 
2], To maintain 346 ships, a shipbuilding program of 10 ships per year must be in place. 
Currently a program only exist for 6.4 ships per year, [Ref. 3:p. 6], 

The drawdown is obviously not over. The current administration along with 
Congress believe the Department of the Navy can operate with fewer ships and fewer 
people. An assumption must be in place by not only the Government, but by the 
American people; they believe the Navy can still maintain the current workload and 
deployment schedule of FY 89, Yet in FY 89 Naval forces were 40 percent larger. 

To reduce cost, the United States Navy must examine all variable and fixed costs 
associated with the budget. The single largest appropriation for FY 97 is 26.7 percent of 
the budget, which is operation and maintenance (O&M). This represents a decrease of 
0.7 percent from FY 95. A quick study revealed there are only 159 steaming days funded 
out of 365 for a ship on deployment [Ref. 2:p. 2], Realizing a deployment is 180 days, an 
average ship is in the red 21 days, excluding workups and exercises. Since the Navy is 
responsible for safeguarding America’s interest overseas on a moment’s notice, cutting 
this appropriation any further seems imprudent. 
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The next largest appropriation, 23 .4 percent of the DoN budget, is the military 
personnel active Navy budget, (MPN). While leaders of the Navy and Armed Forces 
agree that skilled manpower is the greatest asset in the Department of Defense, some also 
believe it can be cut without reducing effectiveness or mission readiness. The Bottom Up 
Review, (BUR) of 1993 states DoD must adequately fund the O&M account to maintain 
readiness, which in turn will keep forces well-trained and equipped. However, O&M has 
already been shown not to be adequately funded under the current administration. The 
BUR continues by stating a “key element of maintaining forces ready to fight is to 
maintain the quality of our people. . .”. This is to be achieved, first, by keeping 
personnel highly motivated by treating them fairly and maintaining their quality of life, and 
second by only recruiting the most talented young men and women, while expanding 
career opportunities for all service members, [Ref. 4:p. 12]. 

To maintain a highly motivated force by increasing the quality of life requires 
decreasing work hours, improving personnel benefits and providing stability for family 
members. Ironically, DoN proposes to cut manpower on operational combatants, which 
would place more work on individual sailors. However, through new uses of technology, 
the Smart Ship initiative is indented to reduce workloads and increase productivity. In this 
way the crew would be reduced to where crew members would have the same workload 
as before the introduction of technological manpower savers. 

It has been implied that Smart Ship will result in billions of dollars saved over the 
life cycle of each ship, [Ref. 5], However, if all the incentives were in-place, including the 
service members who were removed from ship being eliminated from active service, and 
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assuming no additional maintenance costs are required due to the technological add-on’s, 
then only a maximum savings of 0.54 percent of the annual DoN budget would be saved in 
FY96 dollars. This assumes that 119 combatants with an average manning of 401 
personnel (376 Enlisted, 25 Officer) could reduce their crew by 25%. The analysis also 
assumes the 1996 mean annual cost of $75,726 for Officers, and $33,623 for Enlisted, 

[Ref. 6:p. 10], for details see Appendix A. 

The program will indeed save billions over the long term, but this is only a small 
portion of the whole cost of the Navy. Moreover, it is still uncertain how much this will 
cost in terms of readiness, training and maintenance. Smart Ship cannot increase the 
quality of life for the crew if crew reductions only occur in proportion to workloads saved 
by technology. At best, the accomplishment of Smart Ship will keep the quality of life and 

ry y 

moral constant. Therefore, morale will not increase, retention will not increase and 
mission readiness will most likely decay overtime as equipment ages and material 
condition worsens. 

Following the guidelines of BUR 1993, DoN should carry out Smart Ship not as a 
manpower savings method, but as a combat effectiveness and quality of life improvement 
measure, which would indirectly increase morale, productivity, retention and readiness. 
Intuitively, if this project was used as a quality of life improvement measure, then DoN 
could save an equal amount of budgetary dollars in training, recruitment and material 
condition while simultaneously increasing readiness. 
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B. BACKGROUND 



Before the 1970's the cost of manpower had been a comparatively small part of the 
Navy’s annual budget. Then with the advent of the all volunteer force, (AVF), in 1973, 
military pay began to rise in an attempt to recruit young Americans with pay equivalent to 
the civilian sector. There were no alternatives; pay had to increase to meet the demand of 
the force structure required to operate the Department of Defense. However, even with 
the increased pay, recruitment continued to be a problem. Many operational units 
experienced shortfalls in the mid-level petty officer ranks. These ranks were the ones 
which maintained the knowledge base for maintenance and operation throughout the fleet. 
By 1980, there was a shortage of some 23,300 Petty Officers, and retention was only 50.5 
percent for second termers, [Ref. 7:p. 152], It was not until President Reagan gained 
office in 1981 that the military began a slow rebound. 

Under President Reagan and the Secretary of the Navy, John Lehman, the U. S. 
Navy began a plan for a 600 ship Navy, [Ref. 8:p. iii]. It was well known that the labor 
supply market for 18-24 year olds would decrease approximately 2.2 million by the mid 
1980's from the late 1970's, [Ref. 9:p. 9], Plans were analyzed with the same idea. The 
force needed to expand to meet the operational requirements for a 600 ship Navy. Since 
there would be fewer young Americans from which to recruit, there needed to be more 
efficient ways to use people. Specifically, the Navy had to man more ships, while 
increasing operational readiness and constraining the manpower budget. 

During the Carter administration, FY 79, there were 458 ships. The total number 
of personnel in the United States Navy was 523,937, [Ref. 10:p. 7], Today, there are 362 
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ships and 419,599 active forces in the United States Navy, [Ref. 3:p. 32], The ratio 
between total personnel and active ships is 20 percent higher today than at the beginning 
of the AVF in 1973, see Figure 2. Technological advances would suggest that the 
opposite effect should have occurred with a decreasing ratio of manpower per ship over 
the past 20 years. Although this is aggregate data, it provides insight on how technology 
as a whole has not been used effectively in the United States Navy to reduce manpower 
requirements. 

The United States Navy is primarily a sea-going organization. Specifically, the 
product of the Navy is to provide fully combat ready ships forward deployed. All 
personnel in the United States Navy have the same objective; to support the fleet 



Total DoN Personnel per Total Warships 




Year 



Man/Ship 

Figure 2. Department of the Navy Personnel ratio to total Warships. 
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ensuring the quality of the product. The 20 percent increase in the ratio of total 
manpower per total ships suggests that since the American government requires a similar 
OPTEMPO of that in 1989 with fewer ships today, more personnel are required to ensure 
success and safety in those operations. 

Over the past 30 years, seven administrations have held office with different 
objectives and plans for the United States Navy. This has influenced the number of U. S. 
Navy ships from around 1000 to the projected 346 by FY ‘97, see Figure 3, 

[Ref. 2:p. 6], 



Total Warships 




Ship 

Figure 3. Total Active Warships 
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In the 1950's the USS Forest Sherman Class, DD 931, required a manning level of 
337 men. Displacing 4200 tons, this destroyer conducted ASUW, AAW and ASW. It 
used three main guns, four AAW guns, and two missile launchers for Hedge hogs 
(ASROC) for ASW or Tarter missiles for AAW, (after conversion), [Ref. 11]. Today the 
Arleigh Burke class guided missile destroyer displaces some 8000 tons with an average 
manning of 338 men. DDG 51 is armed with 90 vertical launch cells containing AAW 
missiles (SM2), ASW weapons (VLA) and strategic strike missiles (Tomahawk-TLAM). 
DDG 51 is also equipped with one 5-inch gun (5/54 MK 45-mod 1), a close in weapon 
system and Harpoon anti-ship missiles, [Ref. 11]. 

The differentials between these platforms cannot successfully explain the 
differences in ship capabilities. There is no doubt, the DDG 5 1 class is more 
technologically advanced than the DD 93 1 class. However, examining the two era’s, the 
capabilities of these platforms against the capabilities of their foes at the time of their 
commissioning, DDG 5 1 and DD 93 1 are somewhat equal platforms. It is the author’s 
assertion that DD 93 1 in its time era of warfare is equal to DDG 5 1 in its time era of 
warfare. Therefore, uncertainty arises as to why the difference in displacement. 

One of the answers to the differences in displacement is probably because of 
improved habitability and quality of life for sailors, [Ref. 7:p. 130], Another answer 
provided by Vice Admiral Walters, DCNO for surface warfare during the FY 84 
congressional budget hearings was “Extra space is built into ships to provide for mid-life 
upgrades” [Ref. 7:p. 135], 

During other congressional hearings on the increased size of Navy ships, analysis 



9 



was pointed out that the US Navy had to operate in high and rough seas, forward 
deployed, for substantial periods. It was also determined that complex, shipboard systems 
accounted for most of the shipboard life cycle cost, not hull size. The reasoning for this 
was based on how fast these complex systems became obsolete. Hull life, however, was 
still at 30 plus years. Therefore, hull size was pointed out to be critical in the flexibility of 
updating systems with more sophisticated and technologically advanced weapon systems 
[Ref. 7:pp. 134-135], 

Admiral Boorda realized manpower was not being used effectively throughout the 
fleet. “For my entire thirty-nine year career, we always talked about buying ships and 
manning them with people ... I think we need to think about things differently now. We 
need to figure out how to have the fewest number of people possible, and then build 
[ships] to make them as effective as they need to be.”, [Ref. 12:p. 21]. After the 
completion of a study by the Naval Research Advisory Committee, Admiral Boorda 
requested a test platform to examine and validate recommendations for manpower 
reductions on a surface combatant [Ref. 12:p. 83], 

The Smart Ship project was initiated, and hundreds of technological ideas were 
forwarded to Washington to reduce manpower. Many focused on the procedures of the 
merchant fleet. However, the most crucial and realistic ones were occurring under the 
direction of the Commanding Officer of the USS Yorktown, (CG 48). It was in the 
interest of the Commanding Officer of the USS Yorktown to ensure he could still fight the 
ship, while not increasing the already extensive workload for his crew. 
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C. OBJECTIVES 

The purpose of this study is to analyze the cost and benefits of Smart Ship, and 
reduced manning through the uses of technology, as it pertains to mission readiness. The 
primary question the study will address is: 

Is Smart Ship cost effective? More specifically: 

1 . Will the reduction of crew members as a result of Smart ship worsen material 
readiness, decrease crew moral and overall affect the readiness of the future fleet? 

2. Does the current Smart Ship objective indicate the way for the Navy to operate 
in the 2 1 st century? 

3. Has technology reduced the manpower requirements for U.S. Naval 
Combatants over the past century? 



4. If technology has not significantly reduced manpower, than what is the major 
factor in the reduction of manpower for U.S. Naval Combatants? 

5. Can the United States Navy depend on technology to reduce manpower in the 

future? 

6. In what ways has the Navy benefited from technology? 

7. Is the fleet of today in its era of technology equal to the fleet in the mid 1950's 
in its era of technology, holding all else constant? (i.e. Does the Navy have a more 
strategic offensive and defensive capability today than we did 45 years ago?) 

8. What alternatives are available for current Naval leaders to reduce Navy 
manpower? 




D. SCOPE AND LIMITATIONS 



This study will focus on the Smart Ship project in place on USS Yorktown, 

(CG 48). It will cover the impact of reduced manning on mission readiness by examining 
the Smart Ship project, and other major surface combatants over the past 30 years. 
Analysis on cost savings will be conducted for the project to determine if Smart Ship is the 
best alternative to pursue. The thesis will also provide recommendations on how to assess 
the accomplishments of the project after the completion of USS Yorktown’s deployment 
in the spring of 1997. Background studies on Destroyer, Cruiser, and Frigate class ships 
will provide insights on how the Navy can maintain readiness. 

E. ORGANIZATION 

This thesis will include five Chapters. Chapter I defines the problem, and provides 
background information. Chapter II will include various background studies on measuring 
ship productivity, material readiness and material condition. The Center for Naval 
Analyses (CNA), has studied manpower and the relationship with ship productivity for 
more than twenty years. Other information in this chapter will make the reader aware of 
basic labor economics and the substitution of capital for labor. 

Chapter III will present the new theory of Smart Ship. It will contain current 
objectives, progress and future goals for the program and USS Yorktown. This chapter 
will also provide information on the capabilities of USS Yorktown and her current and 
future mission responsibilities. 
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Chapter IV will discuss analysis on the cost and benefits of Smart Ship. This 
chapter will provide analysis from previous studies of readiness. Facts of Smart Ship will 
be based from interviews on board with the Commanding Officer, the crew of the USS 
Yorktown, the Smart Ship Project^ (SSP) office, and from reports in the media and 
Internet, the Naval Research Advisory Committee and presentations from Captain Barker, 
USN, SSP team. 

Chapter V will contain conclusions on the cost and benefits associated with the 
current program of Smart Ship, along with options identified by the cost benefit analysis 
(CBA). Recommendations will include modifications to the current program’s objectives 
and identify some precautions in the assessment of the program. Insight on the manning 
of future combatants, including the SC 21 and Arsenal ship will be provided. Areas of 
further study will be provided, and how Smart Ship might play a part for the Navy in the 
21st century. 
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n. LITERATURE REVIEW 



A. INTRODUCTION 

The United States Navy has been criticized for not using available shipboard 
technology to reduce manpower on today’s combatants. This is primarily due to culture, 
tradition, and policy. There have been few incentives for the Navy to change. This past 
century has proven a well prepared Navy and National defense is needed in safe guarding 
America’s interest, both domestic and abroad. 

Smart Ship tears down the walls of culture, tradition and policy, [Ref. 5], It 
provides the Navy with real time thinking and solutions for manpower reduction on 
surface combatants. However, limited analysis has been conducted into the material 
readiness cost associated with reduced manning 

Smart Ship provides clear answers for reduction in shipboard operation and 
control. It uses common sense approaches, along with “off the shelf’ technology to 
reduce manning requirements for watch stations. However, it does not provide for the 
unscheduled, corrective maintenance and emergent repair that is familiar to any sailor. 
Therefore, it is uncertain if the reduction of crew members will result in worsened material 
condition, decreased moral and overall affect the readiness of the fleet. 
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